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Phase Diagram of Fe,S10,~T10, System

Minoru SASABE, Satoshi Y AMASHITA, Shin-j1 UTSUNO and Mutsuru TATE

Synopsis : In order to discuss Tatara smelting process, a phase diagram of quasi binary system of fayalite—titania 1s studied by using of differential ther-

mal analysis procedure (DTA)

It 1s revealed that the system has eutectic and pentectic points which are located in area of comparatively low TiO, content and compara-

tively low temperature
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Fig 1. Composition of remains slag of Tatara smelting
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Fig. 2 Schematic illustration of differential thermal analy-
s1s apparatus’ 1, silicone rubber stopper; 2, guide
for thermocouple; 3, spacer, 4, thermocouple for
regulator; 5, msulator for thermocouple; 6, mullite
tube, 7, steel crucible containing sample, 8, steel
crucible containing Al.O; powder, 9, heating ele-
ment; 10, support table, 11, support column
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Table 1 Results of the differential thermal analysis
TiO, Transformation temperature (°C)
(mass %)
Cooling down @D Heating up Coohng down @
Table 2 Identified phases of the sample after DTA by X- Table 3. Identified phases of the quenched sample by X-
ray diffraction ray diffraction.
Run | Composition analyzed by Identified phase Run Composition analyzed by | Quenching Identified phase
No |chemical analysis (mass %) No Che;;xluml analysis Temperature
ass %)
Ti0z | Si10: FeO | FexO3 (\®)]
1| 0| 294 | 639 | 66 |FesSi0s 1102 | $10z | FeO | Feu0s
2 21] 287 691 tr | FesSi04, FeTh04 21 23 2771686 19 1230 Fe28104, FesTh04
3 52| 278 65 6 12 | FesS10s4, FepTi04 22 25 269 [703]| 05 1160 Fe8104, FesTi04
4 | 94| 266 | 628 | 10 | FesS104, FesTiOy 23 125 | 247 [ 639] 15 1230 FesT04, FesS104
5 117 259 623 tr | FesTh0q4, FeS104, Si102, FeTiO3 24 128 {247 {609! 13 1160 FesT04, FesSi0,4
6 | 138 253 | 608 | tr |[FeTiOq4 FesSi04 FeTiOs S102 25 236 | 210 [508] 57 1270 FeT03, FezN04, S105, FesS104
7 1 198] 235 | 549 | 16 | FesTiO4 FesSi04, FeTiOs $10; 2 249 [ 218 |556] 13 1230 FeyNi0s, $10z, FeTi03, FesS104
8 | 232] 225 453 | 88 | FeNO;, FesTiO4, FerS104, S102 27 260 {219 [519] 11 1160 FeaTi04 S10s, FeT105, Fex$104
9 [ 285] 210 | 435 | 68 |FeTiOs, FesTiOs, Si02, FezS104 28 376 [ 172 [421] 36 1160 FeTi0s, ThOs, $10, FezTNO4
10 | 338| 194 389 78 | FeTi03, FeeTh04, S10s, Fe$104 29 390 | 153 [400| 32 1230 FeTi0s, FesTi04, S102
11 | 395] 177 371 55 | FeTi0s, FesT104,5102, Fee$104, FeTi20s, 30 404 | 166 {392 22 1320 FeTio05, Ti0z, FeTi03, 8102
12 | 484 151 | 299 | 64 | FeNOs, FeTiz05 S102 31 574 | 123 [257] 36 1230 FeT10s, S102, FeTi0s, 0,
13 | 564 128 [ 253 | 54 | FeTOs, FeT1:05 S102 32 591 [ 92 [289] 19 1320 FeT1y05, TiOz, S10:
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L = Liquid, P = FeTi,05(Pseudobrookite), R=TiO,(Rutile) @© 505%,1290°C
U = Fe,Ti04(Ulvospinel),
1300 | | = Cooling down process, < = Heating up process, 39 5%, 1273°C .
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Fig. 4. Phase diagram of Fe,S10,~ThO, system.
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Fig 5. EPMA image of Fe,$10,-2.5mass%T10, after DTA
F: Fayalite, S: Silica, U: Ulvospinel

Fig. 6. EPMA mmage of Fe,S10,~2 5mass%T10, quenched at 1160°C.
F Fayalite, S. Silica, U- Ulvospinel
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